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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 2 
August 2006 has been entered. 

Claim Status 

Claims 1 and 4-30 remain pending and are ready for examination. 

Claim Rejections - 35 (JSC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 11-13, 21, and 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chung, (U.S. 7,007,149), hereinafter referred to as Chung, and in 
view of McMahon et al (U.S. 5,784,699), hereinafter referred to as McMahon. 
As per independent claim 1, Chung teach, 

o an associated block of memory divided into a plurality of frames, with each 
of the plurality of frames operable to store an indexing structure 
associated with a single attribute of a data record, and each of the plurality 
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of frames divided into a plurality of instances, with each of the plurality of 
instances operable to store an index node of the indexing structure 
(Column 3 lines 17-26 as shown in Figures 1-3). 

Chung does not explicitly teach maintaining unused instances. 

McMahon teach, 

o a data structure identifying the unused instances within each of the 

plurality of frames; and (Column 5 lines 30-31) 
McMahon further teach, 

o an application interface operable to receive a request for an unused 

instance from a software application, (Column 5 lines 25-27) 
o wherein the frame handler is operable to identify an unused instance in 

response to a request received by the application interface. (Column 5 

lines 30-35). 

Chung and McMahon are analogous art because they are from the same field of 
endeavor namely, memory allocation. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art, having both the teachings of Chung and McMahon before him/her to combine the 
free list maintaining technique of McMahon with Chung for the benefit of improved 
searching for free memory based on size of memory request to increase speed. 

The suggestion for doing so would have been that, this technique supports fast 
searching of appropriately sized memory blocks in response to memory requests 
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because any memory block in a given free list is known to satisfy the request (Column 2 
lines 47-50 of McMahon). 

Therefore, it would have been obvious to combine Chung with McMahon for the 
technique of maintaining free memory lists in McMahon for improved searching to 
obtain the invention as specified in claims 1, 11-13, 21, and 27-30. 

As per independent claim 11, the combination of Chung and McMahon teach, 
o outputting a request from an application to an operating system for 

allocation of a block of memory by the operating system to the application; 
(Column 5 lines 25-27 of McMahon) 
o accessing the block of memory at the application; (Column 5 lines 30-39 
of McMahon) 

o dividing the block of memory into a plurality of frames, with each of the 
plurality of frames operable to store an indexing structure associated with 
a single attribute of a data record; dividing each of the plurality of frames 
into a plurality of instances, with each of the plurality of instances 
operable to store an index node of the indexing structure; and (Column 3 
lines 17-26 as shown in Figures 1-3 of Chung) 

o maintaining a data structure identifying the unused instances within each 
of the plurality of frames. (Column 6 lines 21-25 of McMahon). 
As per dependent claim 12, the combination of Chung and McMahon teach, 
maintaining a data structure identifying the unused instances within each of the plurality 
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of frames further comprises creating a frame node corresponding to each of the frames 
(Column 6 lines 21-25 of McMahon). 

As per dependent claim 13, the combination of Chung and McMahon teach, 
maintaining a data structure identifying the unused instances within each of the plurality 
of frames further comprises associating a list of unused instances with each frame node 
(Column 6 lines 21-25 of McMahon). 

As per independent claim 21, the combination of Chung and McMahon teach, 
o accessing a block of memory for an application; (Column 5 lines 30-39 of 
McMahon) 

o dividing the block of memory into a plurality of frames, including first and 
second frames, with each of the plurality of frames operable to store an 
indexing structure associated with a single attribute of a data record; 
dividing each of the plurality of frames into a plurality of instances, 
including first and second instances, with each of the plurality of instances 
operable to store an index node of the indexing structure; (Column 3 lines 
17-26 as shown in Figures 1-3 of Chung) 

o assigning a first identifier that is associated with the first frame to a first 
frame node; (Column 6 lines 21-25 of McMahon) The Examiner notes that 
free list 1 is associated with a first memory portion having 16 byte blocks 
free. 

o linking the first list of instances to the first frame node; (Column 6 lines 21- 
25 of McMahon) 
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o assigning a second identifier that is associated with the second frame to a 
second frame node; (Column 6 lines 21-25 of McMahon) The Examiner 
notes that free list 2 is associated with a second memory portion having 
32 byte blocks free. 

o linking the second list of instances to the second frame node; (Column 6 
lines 21-25 of McMahon) 

o constructing a data structure using a plurality of nodes including the first 
node and the second node; (Column 6 lines 21-25 as shown in Table 1 of 
McMahon) 

o and selecting available instances within the plurality of frames using the 
data structure, via an application (Column 5 lines 25-39 of McMahon). 
As per dependent claim 27, the combination of Chung and McMahon teach, 
further comprising: determining an origin list from which the available instances were 
selected; and returning the available instances to the origin list (Column 6 lines 21-25 of 
McMahon). 

As per dependent claim 28, the combination of Chung and McMahon teach, 
wherein determining the origin list comprises matching an identifier of the available 
instances to the first identifier or the second identifier (Column 6 lines 21-25 of 
McMahon). 

As per dependent claim 29, wherein matching the identifier comprises following a 
pointer to a first not_empty frame node of a not_empty subset of the plurality of nodes, 
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the nonempty subset including nonempty frame nodes with associated memory 
available for use by the application (Column 6 lines 21-25 of McMahon). 

As per dependent claim 30, the combination of Chung and McMahon teach, 
wherein the first memory portion includes a frame into which a block of memory 
allocated from the operating system is divided (Column 5 lines 56-59 of McMahon). 

Claims 4-10, 14-20, and 22-26 are rejected under 35 U.S.C. 103 (a) as being 
obvious over the combination of Chung and McMahon, and further in view of Sturges 
(U.S. 5,930,827), hereinafter referred to as Sturges. 

As per dependent claim 4, the combination of Chung and McMahon teach the 
limitations found in claims 1-3 for which the instant claim depend upon. 

The combination of Chung and McMahon does not teach expressly "wherein the 
data structure further comprises a tree structure". 

Sturges teaches, "wherein the data structure further comprises a tree structure" 
(Column 5 lines 16-27). 

The combination of Chung and McMahon, and Sturges are analogous art 
because they are from a similar problem solving area in that both teach a dynamic 
memory allocation technique. 

At the time of invention it would have been obvious to a person of ordinary skill in 
the art, having both the teachings of Chung and McMahon, and Sturges before him/her, 
to include a tree in Chung and McMahon to manage the free memory blocks as done in 
Sturges to allow Chung and McMahon to more efficiently manage and search free 
memory blocks with the use of a tree. 



Application/Control Number: 10/625,897 Page 8 

Art Unit: 2187 

The motivation for doing so would have been "the present invention may be 
implemented as part of any system or subsystem that manages memory allocation of a 
memory pool" (Column 4 lines 42-44 of Sturges). 

Therefore it would have been obvious to combine Chung and McMahon, with 
Sturges for the benefit of efficient management and search of free memory blocks with 
the use of a tree to obtain the invention as specified in claims 4-10. 

As per dependent claim 5, the combination of Chung, McMahon and Sturges 
teach, wherein the tree structure is an AVL tree (Column 5 lines 26-27 of Sturges). The 
Examiner notes that an AVL tree is a binary search tree as found in Sturges. 

As per dependent claim 6, the combination of Chung, McMahon and Sturges 
teach, wherein the tree structure includes a frame node associated with each of the 
plurality of frames (Column 6 lines 21-24 of McMahon). The Examiner notes that as 
shown supra, each entry in the free list that corresponds to a memory block, is a node 
that points to a free frame or memory block. 

As per dependent claim 7, the combination of Chung, McMahon and Sturges 
teach, wherein each frame node is associated with a list of unused instances within the 
associated frame (Column 6 lines 21-24 of McMahon). The Examiner notes that each 
entry in the list is a free block of memory or an unused block of memory. 

As per dependent claim 8, the combination of Chung, McMahon and Sturges 
teach, wherein the list of unused instances is represented as a ring structure (Column 
12 line 66 to Column 13 line 2 of Sturges). 
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As per dependent claim 9, the combination of Chung, McMahon and Sturges 
teach, an empty list storing each frame node having no unused instances; and a non- 
empty list storing each frame node having unused instances (Column 6 lines 21-25 
show the empty list of McMahon) and (Column 6 line 31-33 teach of a non-empty list of 
McMahon). Additionally, the Examiner notes that a logic level high or '1 1 is used by 
McMahon to identify groups that contain at least one available memory block (Column 7 
lines 5-23). Alternatively, a logic level V would be used for blocks that do not contain 
available memory as taught in (Column 7 lines 66-67). 

As per dependent claim 10, the combination of Chung, McMahon and Sturges 
teach, an operating system interface operable to allocate a block of memory such that 
the frame handler is operable to allocate an additional block of memory when the block 
of memory is exhausted (Column 8 lines 6-8 of Sturges). 

As per dependent claim 14, the combination of Chung, McMahon and Sturges 
teach, associating a list of unused instances with each frame node includes creating a 
ring data structure comprised of unused instances (Column 12 line 66 to Column 13 line 
2 of Sturges). 

As per dependent claim 15, the combination of Chung, McMahon and Sturges 
teach, maintaining a data structure identifying the unused instances further comprises 
organizing the frame nodes in a tree structure (Column 5 lines 16-27 of Sturges). 

As per dependent claim 16, the combination of Chung, McMahon and Sturges 
teach, the tree structure is an AVL tree (Column 5 lines 26-27 of Sturges). The 
Examiner notes that an AVL tree is a binary search tree as found in Sturges. 
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As per dependent claim 17, the combination of Chung, McMahon and Sturges 
teach, creating an anchor data structure including a ring including an empty list and a 
non-empty list (Column 6 lines 21-25 show the empty list of McMahon) and (Column 6 
line 31-33 teach of a non-empty list of McMahon). 

As per dependent claim 18, the combination of Chung, McMahon and Sturges 
teach, wherein maintaining a data structure identifying the unused instances further 
comprises placing frame nodes with unused instances in the non-empty list and placing 
nodes without unused instances in the empty list (Column 6 lines 21-25 show the empty 
list of McMahon) and (Column 6 line 31-33 teach of a non-empty list of McMahon). 
Additionally, the Examiner notes that a logic level high or '1 ' is used by McMahon to 
identify groups that contain at least one available memory block (Column 7 lines 5-23). 
Alternatively, a logic level '0' would be used for blocks that do not contain available 
memory as taught in (Column 7 lines 66-67). 

As per dependent claim 19, the combination of Chung, McMahon and Sturges 
teach, dividing the block of memory into the plurality of frames includes associating a 
frame identifier with each of the plurality of frames (Column 3 lines 17-26 of Chung). 

As per dependent claim 20, the combination of Chung, McMahon and Sturges 
teach, wherein each frame node includes the frame identifier of its associated frame 
(Column 3 lines 17-26 of Chung). 

As per dependent claim 22, the combination of Chung, McMahon and Sturges 
teach, wherein constructing a data further structure comprises constructing an AVL tree 
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using the plurality of frame nodes (Column 5 lines 26-27 of Sturges). The Examiner 
notes that an AVL tree is a binary search tree as found in Sturges.. 

As per dependent claim 23, the combination of Chung, McMahon and Sturges 
teach, wherein selecting available instances using the data structure further comprises 
traversing the data structure to locate the available instances (Column 6 lines 9-20 of 
Sturges). 

As per dependent claim 24, the combination of Chung, McMahon and Sturges 
teach, superposing a linear list over the data structure, wherein the linear list includes a 
first pointer to an empty subset of the plurality of nodes that has no associated memory 
available for use by the application and a second pointer to a nonempty subset that has 
associated memory available for use by the application (Column 6 lines 21-25 show the 
empty list of McMahon) and (Column 6 line 31-33 teach of a non-empty list of 
McMahon). The list over the data structure is shown as Table 1 and as shown supra, 
the dynamic memory allocator Additionally, the Examiner notes that a logic level high or 
T is used by McMahon to identify groups that contain at least one available memory 
block (Column 7 lines 5-23). Alternatively, a logic level '0' would be used for blocks that 
do not contain available memory as taught in (Column 7 lines 66-67). . 

As per dependent claim 25, the combination of Chung, McMahon and Sturges 
teach, following the second pointer to the first frame node; and using the first list of 
instances as the available instances (Column 5 lines 21-40 of McMahon). 

As per dependent claim 26, the combination of Chung, McMahon and Sturges 
teach, re-setting the second pointer to a second nonempty frame node in the 
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not_empty subset, and including the first node in the empty subset (Column 5 lines 21- 
40 of McMahon). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Bradley whose telephone number is (571) 272- 
8575. The examiner can normally be reached on 6:30-3:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A. Sparks can be reached on (571) 272-4201 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the . 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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